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Convergence science is a transdisciplinary approach for framing research questions. A 2016 report from the Massachusetts Institute of Technology (MIT) described convergence science as "an approach to problem solving that integrates expertise from life sciences with physical, mathematical, and computational sciences as well as engineering to form comprehensive frameworks that merge areas of knowledge from multiple fields to address specific challenges". 1 The report examined four priority areas in which convergence strategies, applied systematically, can impact biomedicine: cancer; infection and immunity; brain disorders and injuries; and heart disease, diabetes, and inherited genetic disease.
1 Many federal initiatives in the USA depend on a convergence research model, such as the Brain Research through Advancing Innovative Neurotechnologies (BRAIN) Initiative and the National Cancer Moonshot Initiative.
Although these applications have transformative potential, convergence science has been narrowly defined, focusing on the biology, physical and engineering sciences, mathematics, and computational sciences. Few have recognised the importance of reimagining population health in terms of convergence. Population health is determined by many factors beyond health care. Studies have shown that the contribution of health care to health outcomes is as low as 10-20%. 2, 3 Other factors, including policy making, social factors, individual behaviour, and genetics interact to determine health outcomes. Therefore, in addition to harnessing advances in health care and biomedical research, population health requires the engagement of social, behavioural, economic, data, legal, and political science sectors and must involve policy decisions and practice in all sectors. Improving the health of populations requires the collective participation of all stakeholders to converge on research, policy, and implementation that can influence health outcomes. Accordingly, population health needs to be reconceived as a new science and practice of convergence.
Convergence strategies can advance population health research. Although the importance of factors outside of health care in shaping health outcomes is well established, there is a long way to go in terms of understanding and intervention. Research is needed that integrates healthcare and non-health-care considerations.
The coordination and integration of data are central to advancing population health. To assess the health of populations, data are needed that paint a fuller picture of communities and individual patients. These data are spread among multiple, often siloed, and sometimes unconventional sources including government departments, such as transportation and energy, and private sector sources, such as Google or Facebook. Such data when analysed convergently at national or local levels can shed light on the relation of non-health factors on health.
Policy makers must be aware of how decisions in one area might have broader implications, especially in Reimagining population health as convergence science are poorly studied include, but are not limited to, slings, diathermy equipment, drainage, manual respiration systems, suture material, incontinence material, injection syringes, catheters, surgical gloves, surgical covers, stoma material, scalpels, and dressings. Clinical trial units and grant funding organisations need to be persuaded to concentrate more of their efforts on basic health care. population health. For example, raising taxes on tobacco sales can improve population health by reducing the number of people using tobacco products. Similarly, policies that enable access to toxic air or hazardous waste can negatively affect health outcomes. The planning of cities, housing, education, transportation, parks, employment, business, and commerce should include consideration of their impact on health. Indeed, the US National Academies of Sciences, Engineering, and Medicine [4] [5] [6] [7] has published many reports and proceedings that call for a health lens for policy decisions in non-health areas. Such decision making should ideally be built on evidence derived from the convergence of transdisciplinary scientific principles, questions, design, implementation, and data analysis.
Improving the health of populations requires an understanding of the myriad factors that influence health. Progress in population health cannot depend on a single sector and requires scientific understanding of education, social services, economic development, environment, nutrition and food marketing, urban design, and health. Success will depend on effective partnerships across sectors. Partners must share data and adopt a systems focus that identifies accountability for, and measures contributions to, population health outcomes.
It is time to recognise population health as a convergence science. Universities and academic health science centres must create the culture, ecosystem, and incentives to bring relevant sectors together and establish frameworks that integrate knowledge from many disciplines. This would mean taking action to advance the convergence of population health sciences, with the necessary changes in structures and incentives for faculty, administration, research, teaching, and funding. 8 Funding agencies must provide new mechanisms to incentivise convergence research in population health. Local governments and communities must develop solutions based on convergence research and practice. Population health will only succeed if there is a true convergence of science, policy, and practice. 
Sexual harassment and abuse: when the patient is the perpetrator
A young female physician receiving unwelcomed sexual attention from a patient and feeling unsafe is not a new problem. However, these encounters destabilise patient-physician relationships and can have negative consequences for the physician's future. The patientphysician relationship is founded on trust and entered into by mutual consent.
1 Now that more than 50% of medical students in the UK and the USA are women, systematic approaches are needed to ensure that female clinicians can safely treat patients in populations where sexism is common. 2, 3 The UK General Medical Council (GMC) and the American Medical Association define sexual harassment as unwelcomed attention or behaviour that a person finds offensive and that makes them feel unsafe and uncomfortable. 4, 5 The US National Academies of
